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(54) DISK AND ITS RECORDING/REPRODUCING METHOD 

(57)Abstract: 

PURPOSE: To record and reproduce disk which is 
different from each other in the compression ratio of 
signals and the conversion mode of data. 
CONSTITUTION: Video/sound signals outputted from 
a signal source 1 are converted into MPEG data of a 
specified transfer rate in an MPEG 2 encoder 2 
according to the setting of a compression-rate 
designating means 6, and converted in a DC-ROM 
encoder 3 according to the setting of a made 
designating means 7. Further, they are converted into 
recording data in a DC-DA encoder 4 and recorded on 
a disk Dl together with compression ratio 
Information and mode information, using an optical 
head 5. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This dociunent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The disk record approach characterized by the thing for which the compressed data with which 
the compressibility of a signal differs is reproduced with a different linear velocity, and to record like. 
[Claim 2] The disk record approach characterized by recording the compressed data with which the 
compressibility of a signal differs with common recording density. 

[Claim 3] The disk record approach characterized by recording compressibility information with 
compressed data in the disk record approach according to claim 1 or 2. 

[Claim 4] The disk record approach which carries out a record data rate in common, and is characterized 
by differing in and recording a translation mode in the disk record approach according to claim 1 or 2. 
[Claim 5] The disk record approach characterized by recording compressibility information and 
translation-mode information with compressed data in the disk record approach according to claim 4. 
[Claim 6] The disk record approach that compressibility of a signal is characterized by the thing which is 
reproduced with linear velocity which differs in a translation mode and is different in common compressed 
data and to record like. 

[Claim 7] The disk record approach characterized by for the compressibility of a signal differing in a 
translation mode and recording common compressed data with common recording density. 
[Claim 8] The disk record approach characterized by recording translation-mode information with 
compressed data in the disk record approach according to claim 6 or 7. 

[Claim 9] It is the disk record approach characterized by compressed data being MPEG data in claim 1, 
claim 2, claim 3, claim 4, claim 5, or the disk playback approach according to claim 6, 7, or 8. 
[Claim 10] The disk playback approach characterized by playing the disk which records the compressed 
data with which the compressibility of a signal differs, and changes with a different linear velocity. 
[Claim 11] The disk record approach characterized by detecting playback compressibility information and 
playing a disk with a predetermined linear velocity that the disk which records the compressed data and 
compressibility information that the compressibility of a signal differs, and changes should be played. 
[Claim 12] The disk record approach characterized by detecting playback compressibility information, 
playing a disk with a predetermined linear velocity, detecting playback translation-mode information that 
the record translation data which differed in the translation mode and changed the compressed data with 
which the compressibility of a signal differs, and the disk which records compressibility information and 
translation-mode information and changes should be played, and decoding playback data. 
[Claim 13] The disk record approach characterized by detecting playback translation-mode information, 
playing a disk with a predetermined linear velocity that the disk with which the compressibility of a signal 
recorded the record translation data which differed in the record translation mode, and changed and 
changed common compressed data, and translation-mode information should be played, and decoding 
playback data in a predetermined format. 

[Claim 14] The disk playback approach which supplies stored data to a data elongation means from this 
memory, memorizing in memory the high-speed playback data which are made to carry out high-speed 
rotation of the disk recorded by differing in the compressibility or the translation mode of a signal at a 
predetermined twice rate, and are obtained with a high-speed clock. 

[Claim 15] The disk record approach characterized by differing in playback linear velocity or recording 
density, and recording the record data which differ in the compressibility or the translation mode of a signal 
with the disk in a standard format. 

[Claim 16] The disk characterized by differing in reproduction speed or recording density, and recording 



the record data which differ in the compressibiUty or the translation mode of a signal with the disk in a 
standard format. 

[Claim 17] The disk which records the information about the compressibility, the translation mode, 
reproduction speed, or recording density of a signal, and changes in the disk of claim 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable disk record approach and the disk playback 
approach, when recording or reproducing on a disk the data with which compressibility differs. 
[0002] 

[Description of the Prior Art] The specification called a video CD is recording the compression image data 
of 1.15Mbps(es) of MPEG 1 with the same recording density as a compact disk based on the mode 2 of 
CD-ROM specification. Therefore, in reproducing this data, a compact disk is rotated by linear velocity 0.6 
- 0.7 m/sec, and it becomes reproducible [ the image for 60 - 74 minutes ]. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the image quality of the playback screen of the 
conventional video CD mentioned above is not enough, and the fiirther high definition-ization is required. 
Although it is necessary to raise the playback transfer rate of MPEG data for high-definition-izing, if the 
compression image data of a high transfer rate are reproduced with the recording density of the present 
optical disk, the rotational speed of about [ that playback time amount becomes very short ] and a disk must 
be raised sharply, and it is not practical. 

[0004] Then, it is possible to record the MPEG data of a high bit rate on a high density record disk. 
However, it is necessary to change the playback transfer rate and error correction capacity in the case of 
carrying out high density record according to the needs of a maker or a consumer. Then, although the disk 
which chose and recorded two or more kinds of data compression rates and two or more translation modes 
can be considered, it is necessary to identify these disks and to reproduce. Moreover, to also reproduce the 
conventional video CD to coincidence is desired. 
[0005] 

[Means for Solving the Problem] The record approach of this invention is characterized by to change the 
compressibility, the translation mode, or playback linear velocity of compressed data, and to record, or 
making compressibility of compressed data the same, and differing in and recording a translation mode. 
Moreover, the playback approach of this invention is characterized by reproducing compressibility and 
translation-mode information and controlling playback linear velocity, a decoder, or a data elongation 
means fi*om the recorded disk. 

[0006] Furthermore, the disk of this invention is characterized by recording the data with which 
cofnpressibility and a translation mode differ fi-om the disk in a standard format with compressibility and 
translation-mode information if needed. 
[0007] 

[Function] therefore — according to the record approach of this invention — the compressibility, the 
translation mode, or playback linear velocity of compressed data --**** — data are recorded, or 
compressibility of compressed data is made the same, it differs in a translation mode, and data are recorded. 
Moreover, according to the playback approach of this invention, the compressibility and translation-mode 
information on a disk which were recorded are reproduced, and playback linear velocity, a decoder, or a 
data elongation means is controlled. 

[0008] Furthermore, as for the disk of this invention, different data of compressibility or a translation mode 
are recorded [ disk / in a standard format ] with compressibility and translation-mode information if needed. 
[0009] 

[Example] Hereafter, it explains according to the example illiistrating this invention. As this example is 
shown in the table of drawing 3 , the truck record range of a disk was set to 59mm the periphery side [mm / 



of inner circumference / 25 ], 2.4 m/sec and the minimiim pit length are set as 0.4 micrometers, pit width of 
face is set [ the track pitch ] as 0.35 micrometers for 0.85 micrometers and playback linear velocity, and the 
recording density of the direction of a recording track is the standard format [ twice ]. In addition, this 
recording density is [ in / this example ] fixed regardless of the data to record. 

[0010] Moreover, this example is recording the compressed data (3 or 4Mbps(es)) of MPEG 2 which 
carried out the data compression according to the compressibility which set up the image and the audio 
signal if needed on the occasion of record according to the translation mode to which it is set by the mode 1 
of CDROM, or the mode 2 of CD-ROM, as shown in drawing 4 and drawing 5 . therefore, MPEG data - 
the mode 1 — 2048 bytes per block of user data area ~ moreover ~ the mode 2 — per [ one sector 
(equivalent to the block in the mode 1) ] — it is recorded on 2336 bytes of user area, respectively. In 
addition, the identification information from which both of the modes discriminate a translation mode to the 
last byte for a header unit is added. 

[001 1] Fxirthermore, in this example, as shown in drawing 6 , the playback time amoxmt which selection of 
4Mbps(es) and 3Mbps(es) is possible for selection in the mode 1 and the mode 2 as an MPEG data transfer 
rate about a data compression rate, and it illustrates to per disk about a translation mode again, respectively 
is secured. In addition, the bit rate of the user data in the case of reproducing in a translation mode 1 is 
4.8Mbps, and the bit rate of the user data in the case of being reproduced in a translation mode 2 is 
5.6Mbps. Therefore, the MPEG data of compressibility 4Mbps are more highly defined than the MPEG 
data of 3Mbps(es), and the data of a translation mode 1 can also record two or more programs from which 
a translation mode and compressibility differ on the disk of one sheet that error correction capacity will be 
high and should just choose the compressibility and the translation mode of arbitration from the data of a 
translation mode 2 if needed. 

[0012] Drawing 1 is the recording apparatus of the RIYARU time conceming the 1st example of this 
invention, and carries out the data compression of the video signal and soimd signal which are first 
acquired from sources of a signal, such as a television camera, by the MPEG 2 decoder 2. According to the 
command (assignment of transfer data rate 3Mbps or 4Mbps(es)) of the compressibility assignment means 
6, it succeeds in this data compression with the 2nd clock which the 2nd clock generation circuit 8 of 
immobilization emits. The MPEG 2 encoder 2 carries out multiplex [ of the compressibility information 
which the compressibility assignment means 6 sets up on the occasion of the head part, i.e., the recording 
start, of a program, i.e., the bit rate information, ] to MPEG data, and outputs it to them. Then, the CD- 
ROM encoder 3 changes data in the predetermined mode according to a setup (setup of translation modes 1 
or 2) of the mode assignment means 7, and is further changed with the CD-DA encoder 4. The 1st clock 
supplied to this CD-ROM encoder 3 and the CD-DA encoder 4 is supplied from the 1st clock generation 
circuit 8 according to assignment of the compressibility assignment means 6 and the mode assignment 
means 7. That is, in continuation record, the processing speed of both encoders is changed according to 
compressibility and the mode. The record data outputted from the CD-DA encoder 4 are supplied to the 
optical head 5, and are recorded on a disk Dl. A disk Dl is driven by the constant linear velocity with a 
spindle motor 12. Therefore, the head controller 13 is carrying out feedback supply of the FG pulse which 
a spindle motor 12 generates at the spindle servo 1 1 that a spiadle motor 12 should be driven with the 
rotational speed specified by the positional information of a head, and the record rate assignment means 10. 
[0013] Although there is a problem at the point which must switch rotation of a disk to two or more steps, 
and must switch the frequency of a processing clock although the example mentioned above applies and is 
effective in simple rec/play equipments, such as a camera recorder, it is advantageous at the point said that 
a bulk memory becomes unnecessary and the point that the continuity of a tmck is not spoiled by 
intermittent record. Drawing 2 is the example of the recording device which was applied to the 2nd 
example of this invention and used the bulk memory. This example uses picture reproducers, such as VTR, 
as a source 1 of a signal, operates the MPEG 2 encoder 2 by assignment of the compressibility assignment 
means 6 with the 2nd clock of immobilization, operates the CDROM encoder 3 by assignment of the mode 
assignment means 7 with the 1st clock of immobilization, is changed into a record signal with the CD-DA 
encoder 4, and records record data on a bulk memory 14 one by one. On the occasion of record, it is 
recording the record data read to the optical head 5 by whenever [ fixed-speed ] from a bulk memory 14, 
the spindle servo 1 1 returning FG pulse of a spindle motor 12 with ******uithe location of the optical 
head 5, driving the spindle motor 12, and carrying out the roll control of the record linear velocity for 
example, by 5.2 m/sec by the head controller 13. Therefore, according to this invention, it becomes 
equipment suitable as business-use disk write-in equipment. 

[0014] Next, the regenerative apparatus of this example is explained. The optical regenerative apparatus of 



• this example so that it may illustrate in the outline circuit block diagram of drawing 7 The short wavelength 
laser by which builds in about 635nm semiconductor laser 16 in the optical pickup 15 shown with a broken 
line, and outgoing radiation is carried out from this semiconductor laser 16 After being changed into 
parallel ligtit by the collimator lens 17, it is changed into three well-known beams with a primary Takanaga 
wave with the diffraction-grating plate 18, and incidence is carried out to the objective lens 22 of a 
nxraierical aperture 0.6 through the reflective mirror 21 through a beam splitter 19 and lambda/4 plate 20. 
On the front face of an optical disk D2, the beam condensed with this objective lens 22 forms 0.9 
micrometers in the direction of a truck, and forms an about 1.0-micrometer exposure spot crosswise [ truck 
]. The reflective beam obtained by exposure branches by the beam splitter 19, is changed into an 
astigmatism beam by a condenser lens 24 and the cylindrical lens 25, and is received by the photo detector 
26. The playback output which may be due to this light-receiving output is amplified by pre amplifier 27, is 
inputted into a focus servo 34 and a tracking servo 33, outputs a tracking control signal and a focal control 
signal, operates the actuator 23 in pickup, and is controlling the location of an objective lens 22. In this 
example, the attachment condition of the diffraction-grating plate 18 was set up so that the amplitude of the 
tracking control signal at the time of playing the optical disk in a high density format might serve as max, 
and the exposure location of a tracking beam is decided. Moreover, in this example, although the objective 
lens of numerical aperture 0.6 was used, it is necessary to add the means which makes the path of an 
exposure spot small with a well-known super resolution technique when using a with a numerical aperture 
of 0.55 or less objective lens, and to set nimierical aperture or more to 0.6, it is necessary to make flatness 
of a disk high, and such a configuration is also included in this invention. Moreover, in this invention, the 
range of the laser wavelength which abbreviation means is 615-665, and wavelength does not mean only a 
635nm thing correctly. 

[0015] The playback data which pre amplifier 27 outputs are inputted into the equalizer circuit 28. This 
equalizer 28 does not operate, when reproducing the video CD of a standard format, but it is carrying out 
high region emphasis only at the time of playback of a high-density disk. Therefore, the consistency 
detector 37 identifies a disk with the amplitude of a tracking detecting signal, and is controlling actuation of 
an equalizer 28. After being inputted CD-DA decoder 29 and succeeding in decoding of scramble 
discharge etc., decoding of the equalizer output is carried out to MPEG data by the CDROM decoder 30. it 
is inputted into the MPEG 2 decoder 3 1 after that, is once stored in buffer memory 44, and changes into 
image data and voice data ~ having — DA converter 32 ~ an analog ~ it is-izing and outputted. Detection 
of a playback rate is realized by inputting into the playback rate detector 38 the compressibility information 
detected and memorized by the translation-mode information and the MPEG 2 decoder 31 which are 
detected and memorized by the CDROM decoder 30. The rate recognition signal which this playback rate 
detector 38 outputs is inputted into the spindle servo 35. To be able to secure the playback linear velocity 
decided with a rate recognition signal, the spindle servo circuit 35 inputs the frame sink signal 
accompanying the EFM recovery of the CD-DA decoder 29, and it is controlling rotation of a spindle 
motor 36 so that this frame sink signal serves as a desired frequency. Consequently, a disk D2 carries out 
fixed-speed rotation with predetermined linear velocity. Moreover, a rate recognition signal is inputted into 
the 1st clock generation circuit 39, and is controlling the 1st clock to the clock frequency which suits a 
playback rate. In addition, the 2nd clock inputted into an MPEG 2 decoder and DA converter 32 is 
outputted from the 2nd clock generation circuit 41 of immobilization of an oscillation frequency. Moreover, 
the MPEG 2 decoder 3 1 is constituted so that the data of MPEGl can also be decoded. 
[0016] Although the burden of optical system becomes light since the example mentioned above carries out 
continuation playback, and it is not necessary to supply MPEG data to the MPEG 2 decoder 3 1 and it does 
not usually have to carry out a track jump on account of continuation playback at the time of playback, 
without carrying out the track jump of the recording track, the rotational speed of a disk must be switched 
to two or more steps, and a switch is needed also for the 1st clock frequency. 

[0017] Then, it has a shock proof fimction and the 2nd example reproduced while rotating a disk by the 
constant linear velocity (2.4 m/sec) and carrying out the track jump of the pickup is explained according to 
drawing 7 . In addition, the 2nd example carries out a sign in common about the part to which circuitry 
carries out actuation of common per community to ** and the 1st example mostly, and omits explanation. 
At this example, MPEG data are supplied to the MPEG 2 decoder 3 1 with the constant bit rate (3 or 
4Mbps(es)), amplifying playback data by pre amplifier 27, inputting a magnification output into an 
equalizer 28, inputting the playback data of a constant bit rate into the CD-DA decoder 29 and a CDROM 
decoder, performing data processing with the 1st clock of irmnobilization, and carrying out the are 
recording storage of the MPEG data through the shock proof processor 42 at the shock proof memory 43. 



Therefore, when a track jump pulse is supplied to pickup, a track jump is made it and the amount of stored 
data becomes it below a constant rate, the shock proof processor 42 has canceled the track jump, until the 
amount of stored data of this shock proof memory 43 turns into more than a constant rate. 
[0018] Although example **** and the compressibility information on MPEG which are mentioned above 
are recorded on the head of a program, when carrying out search playback etc., it may jump over this head 
location, and a detection mistake may be made. Then, compressibility information is recorded on the TOC 
part of a disk, according to the playback address, compressibility information is changed at the time of 
playback within a CDROM decoder, the MPEG 2 decoder 3 1 side is supplied, and you may enable it to 
perform data elongation correctly. Moreover, if compressibility information is made to add to the sub-code 
part under format of CD-ROM of drawing 4 , or CD-ROM, compressibility information can always be 
detected with the 4th byte of translation-mode information on a header, and the detected compressibility 
information can be supplied to the CD-ROM decoder 30. 
[0019] 

[Effect of the Invention] therefore — according to the record approach of this invention ~ the 
compressibility, the translation mode, or playback linear velocity of compressed data --**** — since data 
are recorded, or compressibility of compressed data is made the same, it differs in a translation mode and 
data are recorded, a signal is recordable with the various modes and compressibility. 
[0020] Moreover, since according to the playback approach of this invention the compressibility and 
translation-mode information on a disk which were recorded are reproduced and playback linear velocity, a 
decoder, or a data elongation means is controlled, various disks are correctly reproducible. Furthermore, 
since the data with which compressibility and a translation mode differ from the disk in a standard format 
are recorded with compressibility and translation-mode information if needed, it becomes easy at the time 
of playback to identify the disk of this invention. 
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JPO and NC5PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline circuit block diagram showing the 1st example of the optical recording apparatus 
of this invention. 

[Drawing 21 It is the outline circuit block diagram showing the 2nd example of the optical recording apparatus 
of this invention. 

[Drawing 31 It is drawing showing the optical recording characteristic of this invention. 
[Drawing 41 It is the block diagram per 1 block of data showing the translation mode of this invention. 
[Drawing 51 It is the block diagram per I sector data showing the translation mode of this invention. 
[Drawing 61 It is drawing showing the playback time amount by the transmission rate and translation mode of 
MPEG data of this invention. 

[Drawing 71 It is the outline circuit block diagram showing the 1st example of the optical recording apparatus 
of this invention. 

[Drawing 81 It is the outline chcuit block diagram showing the 1st example of the optical recording apparatus 

of this invention. 

[Description of Notationsi 

Dl Record disk 

D2 Playback disk 

31 MPEG Decoder 

30 CDROM Decoder 
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